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[Ref. 13] 
[46] 

1 . A multiply pipe burner for use in hydrolyzing 
a silicon compound in an oxyhydrogen flame, thereby forming 
fine silica particles, depositing the fine silica particles 
on a starting member, and thereby synthesizing a porous 
quartz glass matrix, the burner comprising: 

i) a first outlet for a silicon compound and a 
carrier gas, which is formed at a middle region, 

ii) a first inert gas outlet, which is formed on 
the side outward from an outer circumference of the first 
outlet for the silicon compound and the carrier gas, 

iii) a first oxygen outlet, which is formed on 
the side outward from an outer circumference of the first 

inert gas outlet, 

1V ) a second inert gas outlet, which is formed on 

the side outward from an outer circumference of the first 

oxygen outlet, 

v) a second outlet for a silicon compound and a 

carrier gas, which is formed on the side outward from an 
outer circumference of the second inert gas outlet, 

vi) a third inert gas outlet, which is formed on 
the side outward from an outer circumference of the second 
outlet for the silicon compound and the carrier gas, and 

vii) a hydrogen outlet and a second oxygen 
outlet, which are formed on the side outward from an outer 
circumference of the third inert gas outlet. 
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2. A burner as defined in Claim 1 wherein the 
carrier gases are hydrogen. 



[47] 

This invention relates to a burner .for 
synthesizing a porous quartz glass matrix with a gas-phase 
reaction synthetic technique. This invention particularly 
relates to a burner suitable for synthesizing a porous 
quartz iglass matrix having a large diameter. 

[48] 

The present invention provides a burner for 
synthesizing a porous quartz glass matrix, the burner 
comprising: 

i) a first outlet for a silicon compound and a 
carrier gas, which is formed at a middle region, 

ii) a first inert; gas outlet, which is formed on 
the side outward from an outer circumference of the first 
outlet for the silicon compound and the carrier gas, 

iii) a first oxygen outlet, which is formed on 
the side outward from an outer circumference of the first 

inert gas outlet, 

iv) a second inert gas outlet, which is formed on 
the side outward from an outer circumference of the first 

oxygen cutlet, 

v) a second outlet for a silicon compound and a 

carrier! gas, which is formed on the side outward from an 
outer circumference of the second inert gas outlet. 
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vl) a third inert gas outlet, which is formed on 
the side outward from an outer circumference of the second 
outlet for the silicon compound and the carrier gas, and 

vii) a hydrogen outlet and a second oxygen 
outlet/ which are formed on the side outward from an outer 
circumference of the third inert gas outlet. 
With the burner in accordance with the present invention, 
the silicon compound, hydrogen, and oxygen can be uniformly 
introduced into the burner. ■ Also, a flame having an 
appropriate temperature distribution in the radial direction 
can be obtained, and a porous quartz glass matrix having a 
large size can be synthesized. 

[49] 

Figure 2 shows an -apparatus for producing a porous 
quartz glass matrix, to which the present invention is 
applied. Hydrogen and oxygen are respectively fed from gas 
cylinders 1 and 2, through flow controllers 3 and 4, and 
into a burner 5 having a multiple pipe structure. An 
oxyhydrogen flame is thereby produced- A gas of a silicon 
compound, such as silicon tetrachloride, trichlorosilane, or 
silicon tetrabromide, is fed from a tank 6, through a heat 
exchanger 8, and into the burner 5 by a pump 7. The gas of 
the silicon compound is thereby introduced into the 
oxyhydrogen flame, is hydrolyzed, and forms fine Si0 2 
particles having a mean particle diameter of approximately 
0.1 to \0*2\i* Though not shown, an inert gas, such as 
nitrogen or argon, is also fed into the burner 5. The inert 
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gas is utilized as a carrier gas for the silicon compound or 
as an air curtain in the oxyhydrogen flame. In cases where 
the silicon compound is silicon tetrachloride, the 
hydrolytic reaction is represented by the following chemical 
formula: 

SiCl 4 + 2H 2 0 — > Si0 2 + 4HC1 

[50] 

Figure 1 shows an embodiment of a burner 5 for 
synthesizing a porous quartz glass matrix in accordance with 
the present invention. The burner 5 is constituted of an 
11-ply multiple pipes, which are formed approximately 
concentrically. A first pipe, a second pipe, a third pipe, 

a fourth pipe, an eleventh pipe are located in this 

order from the middle region of the burner 5. The first 
pipe located at the middle region forms an outlet 21 for a 
silicon compound and a carrier gas. In this embodiment, 
silicon tetrachloride is employed as the silicon compound, 
and hydrogen is employed as the carrier gas. The second 
pipe forms an outlet 22 for the silicon compound and the 
carrier gas. The outlet 22 need not necessarily be formed. 
The third pipe forms an outlet 23 for an inert gas, such as 
argon. In this embodiment, nitrogen is employed as the 
inert gas. The fourth pipe forms an oxygen outlet 24. 
Also, the fifth pipe forms an oxygen outlet 25. The outlet 
25 need not necessarily be formed. The sixth pipe forms an 
in6r t gas outlet 26. The seventh pipe forms an outlet 27 
for the silicon compound and the carrier gas. The eighth 
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pipe forms an inert gas outlet 28. Also, the ninth pipe 
forms an inert gas outlet 29. The outlet 29 need not 
necessarily be formed. The tenth pipe forms a hydrogen 
outlet 30. The eleventh pipe forms an oxygen outlet 31. 
Alternatively, the outlet 30 may be formed as an oxygen 
outlet, and the outlet 31 may be formed as a hydrogen 
outlet . 
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